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In the title molecular salt, QHyNj^QHsNzOv , the 2- 
aminopyridinium cation is essentially planar, with a maximium 
deviation of 0.015 (1) A, while the 2-methoxycarbonyl-4,6- 
dinitrophenolate anion is slightly twisted away from planarity, 
with a maximium deviation of 0.187 (1) A. Deprotonation of 
the hydroxy O atom was observed. The cation and anion are 
connected by four bifurcated N— H- ■ (0,0) hydrogen bonds, 
forming a molecular proton-transfer adduct. The dihedral 
angle between the pyridinium ring in the cation and the 
benzene ring in the anion is 3.65 (6)°. Every adduct connects 
to six neighboring adducts by N— H- ■ O and C— H- ■ O 
hydrogen bonds, yielding extended layers parallel to the be 
plane. There is a weak jt-tt interaction between the benzene 
rings of two neighboring anions; the interplanar spacing and 
the centroid-centroid separation are 3.309 (1) and 3.69 (1) A, 
respectively. 

Related literature 

For the structures of molecular proton-transfer adducts 
containing substituted pyridinium and an acid anion, see 
Gellert & Hsu (1988); Smith et al. (2000); Jebas et al. (2006); 
Rademeyer (2007); Hemamalini & Fun (2010a,fo,c); Perpetuo 
& Janczak (2010). For comparable structures, see: Jebas et al. 
(2006); Perpetuo & Janczak (2010); Hemamalini & Fun 
(2010a). For the synthesis of 3,5-dinitromethyl salicylate, see: 
Bartlett & Trachten (1958). 
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Experimental 

Crystal data 

C 5 H 7 N 2 + -C 8 H 5 N 2 07 _ 
M r = 336.27 
Monoclinic, P2Jn 
a = 7.4088 (3) A 
b = 19.1779 (6) A 
c = 9.9784 (4) A 
/3 = 98.2825 (15)° 

Data collection 

Rigaku R-AXIS SPIDER IP 

diffractometer 
Absorption correction: \f/ scan 

(TEX RAY; Molecular Structure 

Corporation, 1999) 

T min = 0.951, r maI = 0.969 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.111 

S = 1.09 

3200 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1403.00 (9) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.13 mm -1 
T = 293 K 

0.35 x 0.35 x 0.26 mm 



21789 measured reflections 
3200 independent reflections 
2760 reflections with / > 2tr(7) 
R iM = 0.024 



221 parameters 

H-atom parameters constrained 
Ap max = 0.32 e A~ 3 
Ap mi „ = -0.30 e A~ 3 



D-H-A 




£>-H 


H- ■ A 
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■ 03 
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1.88 
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148 


N1-H0L4- 


■ 02 


0.90 


2.23 


2.8783 (14) 


130 


N2-H02^4- 


■ 03 


0.88 


2.01 


2.7592 (14) 


142 


N2-H02/1- 


■ 04 


0.88 


2.45 


3.2082 (15) 


144 


N2-H02B- 


■ 06' 


0.87 


2.24 


3.0537 (14) 


155 


C4-H4/1- ■ 


■07" 


0.93 


2.57 


3.2052 (16) 


126 


C5-H5A- ■ 


■05 ui 


0.93 


2.42 


3.2604 (17) 


151 


Symmetry codes: (i) 


-x + iy + i-z- 


h 1; (ii) -x H 


- 1, y + 5, -z + |; (iii) 


t, y, z + 1. 



Data collection: RAPID-AUTO (Rigaku, 2008); cell refinement: 
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEX (McArdle, 1995); software used to prepare material for 
publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: EZ2268). 
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2-Aminopyridinium 2-methoxycarbonyl-4,6-dinitrophenolate 
D.-L. Wu and Z.-J. Xiao 

Comment 

The structures of many molecular proton transfer adducts containing substituted pyridinium and an acid anion have been 
reported in the past decades (Gellert & Hsu, 1988; Smith et ah, 2000; Jebas et ah, 2006; Rademeyer, 2007; Hemamalini 
& Fun, 2010a, b, c). As a substituted pyridinium, 2-aminopyridine has attracted great attention due to its various hydrogen 
bonds (Gellert & Hsu, 1988; Jebas et ah, 2006; Perpetuo & Janczak, 2010; Hemamalini & Fun, 2010a). We report here the 
synthesis and crystal structure of 2-aminopyridinium 3,5-dinitromethyl salicylate (I). 

In the title compound, proton transfer has occurred from the hydro xyl group. As illustrated in Figure 1, the title molecule 
consists of a protonated 2-aminopyridinium cation and a 3,5-dinitromethyl salicylate anion. The cation and the anion are 
linked via two N — HO(hydroxy), one N — HO(carboxy) and one N — HO(nitro group) hydrogen bonds to form an ion 
pair. The dihedral angle between the pyridinium ring in the cation and the benzene ring in the anion is 3.65 (6)°. 

The bond lengths and angles in (I) are similar to those in other 2-aminopyridinium complexes (Jebas et al. , 2006; Perpetuo 
& Janczak, 2010; Hemamalini & Fun, 2010a). 

As shown in Figure 2, the adduct at (x, y, z) connects to two neighboring adducts [at (0.5-x, 0.5+y, 0.5-z) and at (0.5-x, 
-0.5+y, 0.5-z)] through two N2-H06A (symmetry code A, 0.5-x, 0.5+y, 0.5-z) hydrogen bonds, forming a spiral chain. 
At the same time, the adduct at (x, y, z) interacts with two neighboring adducts via two C4-H07B (symmetry code B, 
0.5-x, 0.5+y, 1.5-z) hydrogen bonds, also resulting in a spiral chain. A further C5-H05D (symmetry code D, x, y, 1+z) 
hydrogen bond connects the adduct to another two adducts. Therefore, every adduct connects to six neighboring adducts by 
these N-HO and C ar yi-HO hydrogen bonds to yield an extended undulating two-dimensional network (Figure 2). 

The benzene ring of the anion at (x, y, z) and the benzene ring in the anion at (1-x, l-y, 1-z) are almost parallel, with a 
dihedral angle of 0.00 (6)° between them. The interplanar spacing is about 3.309 (1) A, the centroid-centroid separation is 
3.69 (1) A, indicating a weak n-n interaction between these rings (Figure 3). 

Experimental 

Reagents and solvents were used as obtained without further purification. 3,5-dinitromethyl salicylate was synthesized 
according to literature methods (Bartlett & Trachten, 1958). Ni(OAc)2'4H20 (0.0498g, 0.2 mmol) was dissolved in 10 mL 
of methanol to yield solution A. 3,5-dinitromethyl salicylate (0.0484 g, 0.2 mmol) and 2-aminopyridine (0.0188 g , 0.2 
mmol) were dissolved in 10 mL of acetone to yield solution B. Solution A was slowly added to solution B. The mixture was 
stirred for 4 h at room temperature. After filtration, the green filtrate was allowed to stand at room temperature for several 
days. The yellow block crystals of the title compound (I) were obtained by slow evaporation. 
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Refinement 

The pyridinium H atom and H atoms in the NH2 group were located in a Fourier map and their positions refined. This 
resulted in the best placement of these atoms in the hydrogen-bonding network. All other H atoms were placed in calculated 
positions and refined using a riding model [C-H = 0.93 A and Uiso(H) = 1.2Ueq(C) for aromatic H atoms, C-H = 0.96 A 
and Uiso(H) = 1.5Ueq(C) for methyl H atoms]. 



Figures 




Fig. 1. The molecular components of (I), showing the atom-labelling scheme. Displacement 
ellipsoids are drawn at the 50% probability level. Hydrogen bonds are shown as dashed lines 



Fig. 2. The extended 2D network of compound (I) formed by N-HO and C-HO hydrogen 
bonds 



2-Aminopyridinium 2-methoxycarbonyl-4,6-dinitrophenolate 



Crystal data 

C 5 H7N2 + -C 8 H5N 2 07~ 
M,-= 336.27 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 7.4088 (3) A 
6= 19.1779 (6) A 
c = 9.9784 (4) A 
(3 = 98.2825 (15)° 

V= 1403.00 (9) A 3 
Z=4 



F(000) = 696 

D x = 1.592 MgnT 3 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3200 reflections 
6 = 3.2-27.5° 

p. = 0.13 mm 1 
7=293 K 
Block, pale yellow 
0.35 x 0.35 x 0.26 mm 



Data collection 



Rigaku R-AXIS SPIDER IP 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scan 

Absorption correction: v|/ scan 

(TEXRAY; Molecular Structure Corporation, 1999) 

r min = 0.951, 7 max = 0.969 

21789 measured reflections 



3200 independent reflections 

2760 reflections with / > 2o(7) 
R mt = 0.024 

©max ~~ 27.5 , 0 m in ~~ 3.2 

h = -9^9 



k = -24- 
/ = -12- 



»24 
■12 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.040 
wR(F 2 ) = 0.111 

S= 1.09 

3200 reflections 
221 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[a 2 (Fo 2 ) + (0.060&P) 2 
where P = (F D 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.32 e A~ 3 
Ap mi „ = -0.30eA" 3 



0.3452P] 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C3 — H3A 


0.9300 


C12— Ol 


1.3414 (15) 


C4— C5 


1.3586 (18) 


C13— Ol 


1.4448 (15) 


C4 — H4A 


0.9300 


C13 — H13A 


0.9600 


C5— Nl 


1.3591 (15) 


C13— H13B 


0.9600 


C5 — H5A 


0.9300 


C13— H13C 


0.9600 


C6— Cll 


1.3796 (16) 


Nl— H01A 


0.8952 


C6— C7 


1.4578 (16) 


N2— H02A 


0.8838 


C6— C12 


1.4864 (15) 


N2— H02B 


0.8702 


C7— 03 


1.2498(14) 


N3— 05 


1.2087(16) 


C7— C8 


1.4516 (16) 


N3— 04 


1.2112 (15) 


C8— C9 


1.3748 (17) 


N4— 07 


1.2307 (14) 


C8— N3 


1.4568 (15) 


N4— 06 


1.2378 (13) 


N2 — Cl— Nl 


118.87 (11) 


C9 — CIO — N4 


119.04(10) 


N2 — Cl — C2 


123.56 (11) 


CH — CIO— N4 


119.99 (10) 


Nl — Cl — C2 


117.56 (11) 


C6 — Cll — CIO 


120.65 (10) 


C3 — C2 — Cl 


119.79 (12) 


C6 — Cll — H11A 


119.7 


C3 — C2 — H2A 


120.1 


CIO — Cll — H11A 


119.7 


Cl — C2 — H2A 


120.1 


02 — C12 — Ol 


122.13 (11) 


C2 — C3 — C4 


120.81 (12) 


02 — C12 — C6 


126.26 (11) 


C2 — C3 — H3A 


119.6 


Ol — C12 — C6 


111.61 (10) 


C4 — C3 — H3A 


119.6 


Ol — C13 — H13A 


109.5 


C5 — C4 — C3 


118.15 (12) 


Ol — C13 — H13B 


109.5 


C5 — C4 — H4A 


120.9 


H13A — C13 — H13B 


109.5 


C3 — C4 — H4A 


120.9 


Ol — C13 — H13C 


109.5 


C4— C5— Nl 


120.74 (12) 


H13A— C13— H13C 


109.5 


C4 — C5 — H5A 


119.6 


H13B — C13 — H13C 


109.5 


Nl — C5 — H5A 


119.6 


Cl — Nl — C5 


122.92 (10) 


Cll— C6— C7 


121.65 (10) 


Cl— Nl— H01A 


118.4 


Cll— C6— C12 


119.21 (10) 


C5— Nl— HOI A 


118.6 


C7 — C6 — C12 


119.11 (10) 


Cl — N2 — H02A 


120.2 


03 — C7 — C8 


123.18 (11) 


Cl — N2 — H02B 


119.0 


03 — C7 — C6 


122.99 (10) 


H02A — N2 — H02B 


120.7 


C8— C7— C6 


113.83 (10) 


05— N3— 04 


120.90 (12) 


C9— C8— C7 


123.75 (10) 


05— N3— C8 


117.84 (11) 


C9— C8— N3 


115.83 (10) 


04— N3— C8 


121.25 (11) 


C7— C8— N3 


120.41 (10) 


07— N4— 06 


122.57 (10) 


C8— C9— CIO 


119.11 (10) 


07— N4— CIO 


118.96(10) 


C8— C9— H9A 


120.4 


06— N4— CIO 


118.47(10) 


CIO— C9— H9A 


120.4 


C12— Ol— C13 


116.11 (10) 


C9— CIO— Cll 


120.97 (10) 
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\n pi m po 
JN z — C 1 — Cz — C3 


1 *7n in / 1 1\ 

—1 /y.zU (12) 


po pin pi 1 P£ 

cy — c 1 u — c 1 1 — Co 


— U.O / (1 /) 


mi n /-it pq 
JN 1 — CI — Cz — C3 


l.oz (lo) 


XT /I pin nil p/: 

JN4 — C1U — Cll — Co 


1 *7n 1 0 /i n\ 
1 /y.lo (1U) 


p i po r~"J r^A 
C 1 — Cz — C3 — C4 


n m /1 n\ 
-U.U3 (iy) 


pi 1 p/r PIT PI 

Cll — Co — C 1 z — <Jz 


1 /3.00 (12) 


( •-) pi /-I/I nr 

Cz — C3 — C4 — C J 


1 TO n Q\ 

— 1.Z0 (iy) 


p-7 p/: p 1 1 p.-) 

C / — Co — C 1 z — Uz 


4. J / (lo) 


p-l /-i a nr mi 

C3 — C4 — CD — JN 1 


n no c\ n\ 

u.yo (iy) 


pi 1 p/: pi! pi 

Cll — Co — Clz — <J1 


c cn £\ 
— D.DU (lo) 


p i i p/r p-7 p-i 

CI 1 — Co — C / — U3 


1 "70 C\1 ( \\ \ 

— 1 /0.U3 (11) 


p-7 p/: pi i pi 

C / — Co — C 1 z — U 1 


1 *7£ p. n\ 

1 /o.Zj (1U) 


pi O f p-7 P,1 

C 1 z — Co — C / — <J3 


n 1 n /1 o\ 

U. 1 / (lo) 


\n pi mi z" 1 ^ 
JNz — CI — JN 1 — Cj 


1 /O.OU (11) 


p i i ( pn po 

CI 1 — Co — C / — Co 


Z. lo (lo) 


pi pi xt 1 ( ' ^ 

Cz — C 1 — JN 1 — C J 


1 Q"7 (\ ~l\ 

— L.yf (1 /) 


P 1 T P/T pi po 

C 1 z — Co — C / — Co 


1 *7n £ 1 / 1 n\ 
_ 1 /y.ol (1U) 


p /i pc Ml p 1 

C4 — Cj — JN 1 — CI 


n £0 o\ 
U.00 (lo) 


p*7 po pn 

U3 — c / — Co — cy 


1 *70 /I £ / 1 T\ 

1 /o.4o (Iz) 


pn po tvti r\z 

cy — Co — jn 3 — Uj 


1 n n f>\ 
1U.U (Z) 


/ • /; p-7 po pn 

Co — C / — Co — CV 


-1. /o (1 /) 


p-7 po XT1 AC 

C / — Co — JN 3 — Uj 


1 *7n c\£ n -7\ 

-1 /u.yo (1 /) 


P*7 PO XTO 

U3 — C / — Co — JN 3 


C\ AC\ f \ 0\ 

— U.4y (lo) 


pn po XT1 p /i 
Cy — Co — JN3 — U4 


— loy. /o (iz) 


PiC p-7 po XTO 

Co — C / — Co — JN 3 


1 *7n i n / 1 n\ 
1 /y.3U (1U) 


p-7 PO ~\J1 p A 

C / — Co — JN 3 — <J4 


y.z / (iy) 


C7 — C8 — C9 — C 1 0 


n 10 /i o\ 

0.18 (18) 


/—1 n p 1 1 n /i /"\-7 

C9 — C 1 0 — JN 4 — 07 


1*70 n /m 

178.17 (11) 


N3— C8— C9— CIO 


179.17(10) 


Cll— C10— N4— 07 


-1.68(16) 


C8— C9— CIO— Cll 


1.12(17) 


C9— C10— N4— 06 


-1.80 (16) 


C8— C9— CIO— N4 


-178.74 (10) 


Cll— C10— N4— 06 


178.35 (10) 


C7— C6— Cll— CIO 


-1.09(17) 


02— C12— Ol— C13 


-1.0 (2) 


C12— C6— Cll— CIO 


-179.29 (10) 


C6— C12— Ol— C13 


178.21 (12) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


Nl— H01A-O3 


0.90 


1.88 


2.6864(13) 


148. 


Nl— H01A-O2 


0.90 


2.23 


2.8783 (14) 


130. 


N2— H02A-O3 


0.88 


2.01 


2.7592 (14) 


142. 


N2— H02A-O4 


0.88 


2.45 


3.2082 (15) 


144. 


N2— H02B-O6' 


0.87 


2.24 


3.0537 (14) 


155. 


C4— H4A-07" 


0.93 


2.57 


3.2052 (16) 


126. 


C5— H5A-05 m 


0.93 


2.42 


3.2604(17) 


151. 


Symmetry codes: (i) 


-x+1/2,^+1/2, -z+1/2; (ii) -x+1/2,^+1/2, 


-z+3/2; (iii) x,y,z+\. 
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